Epidemiology, determinants and dynamics of cholera in Pakistan: gaps and prospects for future research. by Naseer, Maliha & Jamali, Tanzil
eCommons@AKU
Community Health Sciences Department of Community Health Sciences
November 2014
Epidemiology, determinants and dynamics of






Follow this and additional works at: http://ecommons.aku.edu/pakistan_fhs_mc_chs_chs
Part of the Family Medicine Commons, and the Public Health Commons
Recommended Citation
Naseer, M., Jamali, T. (2014). Epidemiology, determinants and dynamics of cholera in Pakistan: gaps and prospects for future
research.. Journal of the College of Physicians and Surgeons Pakistan, 24(11), 855-860.
Available at: http://ecommons.aku.edu/pakistan_fhs_mc_chs_chs/239
INTRODUCTION
Cholera is a preventable and treatable communicable
infectious disease still remains a significant threat to
public health particularly in developing countries of Asia
and Africa.1 Started from Asian subcontinent thousands
years ago, cholera was repeatedly responsible for
causing dreaded pandemics in history.2,3 Over the past
few years, the burden of cholera has increased steadily
by 24% from 2004 to 2008 compared with the period
from 2000 to 2004 and the burden is expected to
continue to rise with outbreaks affecting several
continents.4 Poor climatic conditions and natural
disasters like earthquacks and floods are the possible
contributing factors.2-4
Cholera is a key indicator of social development and the
risk is highest in areas where basic infrastructure is not
available, as well as in the camps for internally displaced
population or refugees, where even minimum require-
ments of clean water and sanitation are not met. Despite
of these facts, cholera is substantially underreported
communicable disease and till 2012, 93 - 98% of total
cases worldwide were reported from Africa.5,6 Many
cases remained unaccounted as many countries in
South Asia like Bangladesh and Thailand are not
reporting their cholera cases.7
Globally it is estimated that 3 - 5 million cases and
100,000 - 120,000 deaths are attributable to cholera
every year, which are much higher than the 178000 -
589000 cases reported annually to WHO over the past
5 years.8 Limited capabilities of surveillance system,
lack of systematic studies, fear of trade and travel
sanctions among the government and healthcare
professionals and differences in reporting procedures
are few identified causes which complicate disease
burden estimate.9,10
Pakistan is a developing country, currently facing the
double burden of disease with infectious diseases
contributing to 26% of the total disease burden.11 The
priority infectious diseases in Pakistan include acute
respiratory infections which accounts for 51%, malaria
16%, viral hepatitis 7.5% and diarrhea / dysentery 23%
of the overall burden of disease.12 Cholera is an
endemic disease in Pakistan and has never been
considered a significant cause of diarrhea before
1988.13 Recent outbreaks of cholera are attributed to
poor environment / sanitation condition and consumption
of contaminated water and food due to natural calamities
which has displaced thousands of population.14,15
Cholera is a notifiable disease in Pakistan, however, this
passive healthcare facility based surveillance system is
criticized by experts due to poor data quality, poor skill
development of staff, lack of ownership, motivation and
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Cholera is one of the notifiable endemic diseases in Pakistan, but the reporting of cholera cases is still unsatisfactory. Most
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inadequate trainings.16 WHO defined alert of cholera as
one suspected case of cholera, whereas outbreak is a
confirmed case, or a cluster of three or more suspected
cases in a single locality. These outbreaks are
distributed as sporadic at wide geographical locations.17
In 2005, Disease Early Warning System (DEWS) was
introduced in Pakistan by WHO, to undertake a prompt
investigation and mitigation of alerts and outbreaks of
priority diseases through establishment of active
surveillance in earthquack affected districts as well as all
over Pakistan. Between 2005 - 09, around 261 alerts
and 46 outbreaks of acute watery diarrhea/suspected
cholera were responded by DEWS team all over
Pakistan.17 A total of 4,610 cases of suspected cholera
were reported by Ministry of health (MOH) Pakistan in
2006.12 In 2010, after flood, this condition got even
worse, Ministry of Health reported 99 confirmed Vibrio
cholerae O1 cases in the country.18
Despite of steady rise in the incidence of outbreaks of
cholera in Pakistan, a thorough understanding of the
epidemiology of the disease aiding its persistence is still
lacking. A detailed review is needed for dissemination of
the existing knowledge and to enhance the under-
standing of the current situation of cholera in Pakistan. It
is necessary to determine the epidemiology of cholera
infection in Pakistan and the determinants that have
been explored by existing researches done at local level
leading to outbreaks in Pakistan and gaps in existing
literature which will provide a basis for future research
and help policy makers, program directors and health
professionals to identify and design potential inter-
ventions for cholera control in Pakistan.
The objective of this review were to determine the
epidemiology and determinants of cholera in Pakistan
from existing researches and identify the gaps therein.
METHODOLOGY
The literature search was carried out by using the
database of Medscape, Medline, PakMedinet and
PubMed, without any language restriction with MeSH
words as cholera in Pakistan, Determinants of cholera
infection in Pakistan and Epidemiology of cholera in
Pakistan. The relevant articles were obtained for review
after examining all titles and abstracts (if available) from
each of the searches. Bibliographies of those articles
were examined for additional references. No restrictions
were put on study design, location, or language of
publication.
Only published literature was used to maintain quality
and transparency. The selection criteria used to include
studies in the review were those discussing the
epidemiology and determinants of cholera infection in
Pakistan 2010 and those discussing the morbidity and
mortality due to cholera infection, from 1995 - 2010.
Thirty-six articles/reports were retrieved that were
published between 1961 - 2010 discussing the
epidemiology, molecular structure of organism,
determinants of cholera and sensitivity of organism to
anti-microbial in Pakistan. Twenty seven articles were
published in indexed and 9 in non-indexed peer
reviewed journals. Out of 27 articles published from
1995 - 2010, 17 articles were directly related to
epidemiology and determinants of cholera infection in
Pakistan.
RESULTS
Out of 17 articles reviewed, 9 articles were published in
indexed and 8 were in non-indexed peer reviewed
journals. There was only one community based case-
control research study. Out of 17 research studies on
cholera, 10 were descriptive retrospective reviews of
records of patients admitted, 5 were cross-sectional, one
was review and another one was case series.
The determinants of cholera infection in Pakistan are
shown in Table I as agent, host and environment factors
explored in Pakistan. Two articles were published in
indexed and non-indexed journal from 1995 - 2000
followed by 8 articles published in 2001 to 2005 and 7
articles published from 2005 to 2010. Most of the
researches done in Pakistan were focused on
agent factors i.e. Vibrio cholerae changing serotype
and biotype patterns in Pakistan and its sensitivity
to an antimicrobial. Behavioral and environmental
determinants leading to outbreaks and epidemics have
been underexplored except for the association of
contaminated water consumption and toilet other than
flush latrines in only one study.
DISCUSSION
Seventeen studies were found exploring the epi-
demiology and determinants of cholera in Pakistan
suitable for review. About half of them were published in
non-index peer reviewed journals in Pakistan lacking
adequate quality and mostly were hospital based
retrospective review of records of patients admitted in
certain period of time ignoring the behavioral, social and
environmental factors contributing to cholera infection.
However, all these studies provide trend of changing in
the type (serotype and biotype) of cholera organism.
Epidemiology of cholera in Pakistan: Cholera is
endemic in Pakistan, but has never been considered,
a significant cause of diarrhea before 1971. Endemic
country of cholera is defined by World Health
Organization as the one which had reported cholera
cases in at least three of the five most recent years. No
systemic study has been conducted that identifies the
true incidence and the prevalence of cholera in Pakistan.
However, in 2011 World Health Organization calculated
total annual and age-specific incidence of cholera
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from Diseases of the Most Impoverished (DOMI) cholera
surveillance programs in Kolkata-India, Jakarta-
Indonesia, and Beira-Mozambique. Kolkata's incidence
rates were applied to countries of the Eastern
Mediterranean Region (EMR) in WHO mortality stratum
D (EMR-D), which includes Pakistan, Somalia and other
countries with a large cholera burden.19 Total annual
incidence was estimated to be 1.64/1000, highest
amongst infants 7.16/1000, followed by 7.01/1000 in 1 - 4
years, 2.19/1000 in 5 - 14 years, 0.93/1000 > 14 years.19
As cholera is amongst notifiable disease a number of
cases of cholera and deaths are reported to World
Health Organization by the Ministry of Health, Pakistan
and published in Weekly Epidemiological Record.
Highest number of cholera cases and deaths were
reported in 1971 (1185 cholera cases and 43 deaths),
1993 (12092 cases and 206 deaths) and in 2011 (527
cases and 219 deaths). Cholera is distinctive among
diarrheal diseases in that mortality is high among
patients of all ages. Data reported showed that case
fatality rate of cholera varies from 3.63 - 41.56 during
1970 - 2012 (Figure 1).19,20
Cholera is a seasonal disease occurring mostly during
rainy seasons. However, studies conducted in Pakistan
showed seasonality of Vibrio (v.) cholerae infection is not
a critical issue as infections have been reported in both
rainy and dry seasons. A retrospective descriptive
analysis was done of the stool samples submitted for
bacterial culture from January 1997 to December 2001.
A total of 16379 stool samples collected, detection rate
of Vibrio cholerae 01 Ogawa was high in summer
followed by spring. Isolations peaked between June and
August. Overlapping epidemics occurred in 1993 and
1994 of serogroup O1 (May to August), and serogroup
O139 (August to October).21
There is paucity of data on the spatial distribution of
cholera outbreaks in Pakistan. Available studies and
reports published shows that outbreaks of cholera are
sporadic and distributed over a wide geographical
locations. A study was conducted in 2010 based on the
genomic analysis of all V. cholerae, to identify the
population dynamics and transmission of V. cholerae in
Pakistan after 2010 floods. Findings of the study suggest
that all isolates formed 2 new sub-clades (PSC-1 and
Table I: Epidemiology and determinants of cholera infection in Pakistan from published research articles from 1995 - 2010.
Year of No. of articles Agent Host Environment
publication published
1995-2000 2 1989-1992: Major serotype responsible was All ages and both gender are at risk of  Environmental factors of cholera
Ogawa 01 getting disease. infection were not explored in 
1993-94: Reappearance of non-01 (O139) Non-01 involved mostly adults, youngest child this period in Pakistan.
1990-98: Ogawa biotype El Tor predominant infected with cholera was 7 days old.
1999: Emergence of classical Ogawa 01 serotype Mean age for child affected with El Tor was 
31+/-34 months.
2001-2005 8 2000-2001: Predominant serotype non-01 (O139). Mean age for non 01 infection was 40 years No primary research done in
However, classical Ogawa also exist in this period. while for 01 it was 23 years. Pakistan to explore environmental
2002-2004: El Tor biotype of Ogawa responsible for Both gender at risk. aspect of cholera infection.
outbreaks and epidemics of cholera in this period. Poverty and low education were also
important host factor determinants. Severity
of infection and fever along with symptoms
2006-2010 7 of diarrhea common with non 01.
2004-2005: upsurge in the isolation of Vibrio Involvement of both children and adults with Environmental factors such as
cholerae Inaba. younger age affected with Ogawa 01 and water contamination with
2008: predominant serotype 01 biotype El Tor. older age in non-01 infection. V. cholerae, use of toilet other
than flush system associated
with increased infection.
Figure 1: Number of cholera cases and deaths reported to World Health Organization between 1970 to 2012, data taken from official WHO cholera database.41
PSC-2). Geographically, PSC-1 isolates originated from
the coast, whereas PSC-2 isolates originated from
inland areas flooded by the Indus River.22
Determinants of cholera: Vibrio cholerae, a curved
Gram-negative bacillus comprises of both pathogenic
and nonpathogenic strains. It has two biotypes -
classical and El Tor - that include three serotypes (Inaba,
Ogawa and, rarely, Hikojima). V. cholerae O139 was first
identified in Bangladesh in 1992 and is currently present
in various areas in South Asia.17 In Pakistan, V. cholerae
O139 first appeared in 1993 and disappeared in 1994
associated with deadly outbreaks and increase in
hospital admission rates.23,24 O139 re-emerged in 2000
and remained a major cause of infection till 2001
although, it possesses the same virulence factors as O1,
the clinical symptoms it produces were more severe
than O1 in Pakistani population. There are four studies
done in Pakistan that explore the clinical consequences
of O139 infection. It was identified that O139 affect older
individuals (mean age 40 years) and is responsible for
producing more severe clinical manifestations leading to
acute renal failure, dehydration and shock within few
hours along with high grade fever that is not usual with
O1 infection.25-29
O1 biotype of cholera that remained a significant and
predominant cause of cholera infection in Pakistan
throughout the years usually involved young individuals
(mean age adults: 23 years and 31 - 34 months in
children). Ogawa and Inaba are the main infectious
serotypes with Inaba peaking between years 2004 -
2005.30 Clinical manifestations and signs/ symptoms of
Inaba infection are not different from Ogawa serotype.31
Irrespective of the type causing infection, the morbidity
and mortality was higher amongst individuals having
deranged immune status or having concurrent infection
with other pathogens. This changing trend of most
prevalent organism in Pakistan is more or less similar to
the pattern in other countries of south Asia (India and
Bangladesh).31,32 The reason behind this changing
epidemiology of organism is not known yet but change in
the environmental factors, new mutations in the
structures of organism and re-emergence of different
serotype might be possible causes.
Emergence of drug resistance organism also remained
an issue over the years and has been studied well in
Pakistan. Quinolones are the only group of agents to
which organism is 100% sensitive throughout many
years. The sensitivity patterns of Tetracyclines, Co-
trimoxazol, Chloramphenicol and Ampicillin never
remained constant.33,34 This is due to new mutations in
the existing structure of organism or change in biotype
or serotype of V. cholerae.
A number of host genetic, socio-demographic such as
age, gender, nutritional and socio-economic status are
known to play crucial role in susceptibility to infection. In
Pakistan, although individual level factors like age and
gender are commonly studied risk factors information
about other socio-demographic factors such as socio-
economic and educational status is lacking. In addition,
behavioral practices like frequency of hand washing,
practices of garbage disposals and maintenance of
hygiene and sanitation in and around household has
never been studied in Pakistan.30,33 Sanitation and
nutrition are particularly important factors and it has
become clear that good sanitation and hygienic
practices largely prevent the disease. Vibrio cholerae
infection is known to be more severe in individuals
suffering from malnutrition.35-38 Moreover, socio-cultural
concepts and perceptions about disease and the
method of its treatment and prevention are important for
many aspects of public health particularly to determine
readiness of population to adopt preventive measures
such as use of safe drinking water and demand for
vaccine as cholera vaccine is available in Pakistan. This
can be important findings which help to make
appropriate use of existing resources and develop ways
to introduce recommendation that community will accept
and to formulate policy. A study done in periurban and
rural area of Zanzibar showed that community had
perceptions that drinking contaminated water, dirty
environment and flies were the cause of spread of
diseases.39
Multitude of environmental factors has influence on the
diversity, distribution, incidence, and severity of
cholerae. These environmental factors can be classified
as proximal or distal determinants, proximal environ-
mental determinants including climate change,
deforestation, urbanization, road projects, and agri-
cultural practices, that has influence on distal environ-
mental determinants such as fecal contamination of
water through affecting population density, water salinity
and water flow rate, wind speed and population
migration. World is urbanizing at fast pace due to
migration of people from rural to urban areas.40-43 This is
either because of better employment opportunities or
most probably due to natural disasters affecting villages
in Pakistan. Unplanned migration of population has
influence on the transmission of infectious diseases by
affecting population density creating burden on existing
infrastructure of water and sanitation system.42
Inadequate environmental management due to lack of
basic infrastructure and non-availability of water and
sanitation system, poor hygiene, contamination of food,
unplanned human settlement, especially in urban and
peri-urban slums, absence of effective health systems,
inadequate health care, poverty and recent natural
disasters disrupting water and sanitation systems, or the
displacement of populations to inadequate and
overcrowded camps are the factors responsible for
outbreaks of cholera.40-43
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Although seasonal variability, inadequate sanitation in
and around household, and fecal contamination of water
are associated with increased incidence of cholera
outbreaks in Pakistan, other environmental factors and
their influence on spread and propagation of cholera as
an outbreak are not established in Pakistan.43,44 One
study that was conducted in Bangladesh showed
increased cholera outbreaks with increased population
density.45 Poor environmental conditions such as lack of
sanitation and hygiene, increased population density
due to population migration, rapid and unplanned
urbanization of the major cities and climate change due
to increased environmental pollution in Pakistan are
plausible factors for endemicity of cholera in Pakistan.
They may also have influence in changing pattern of
V. cholerae serotype and biotype in Pakistan.
Strengths and limitations: This review is attempted to
identify the epidemiology and determinants of cholera,
based on review of only published researches/ reports in
Pakistan. Although a lot of researches have been done
globally to identify the etio-pathogenesis, epidemiology
and prevention including vaccine of cholera, quality
research is still missing in Pakistan where disease
remains a major cause of morbidity and mortality in the
form of diarrhea. On the other hand, information and
analysis provided in these articles on many points were
felt incomplete and patchy; therefore, it was not possible
to determine the trend of cholera cases over years and
associated risk factors. The reported studies are largely
observational and review of hospital record of patients.
Only one community based case control study intended
to determine the associated factors of cholera such as
consumption of contaminated water others are majorly
focused on the type of cholera organism isolate from
stool of diseased individual. This review is first of its kind
that will give trends of cholera infection in Pakistan that
could be helpful for students, researchers and policy
makers. It also identifies gaps in the available research
in Pakistan and also highlights the weakness of
published evidence, as most of the studies are hospital
based review of patient records that only focused on the
serotype and biotype of organism causing the disease,
or other proximal environmental determinants. However,
environmental determinants at more proximal level and
socio-cultural factors that influences and shapes the
behavior of individuals, and affects the uptake of
preventive measures are not explored.
CONCLUSION
Cholera remains a major cause of morbidity and
mortality particularly among susceptible individuals in
Pakistan. The paper attempts to take into account of
available literature and researches on cholera in
Pakistan. Disease is endemic in Pakistan as many other
countries of South Asia, Africa, South America and
Central America as there is no disease free period from
1995 - 2010 with severe underreporting of cholera cases
by the government to World Health Organization. Most
of the available studies are of poor quality focused on
changing epidemiological pattern of prevalent biotype
and serotype of Vibrio cholerae over years. An
environmental and socio-cultural factors are causally
related and help in explaining the outbreaks of cholera in
Pakistan but has never been explored. This situation
warrants further research that could help in designing
potential interventions and formulate policy to reduce
burden of cholera in Pakistan.
REFERENCES
1. Seas C, Gotuzzo E. Cholera: overview of epidemiologic,
therapeutic, and preventive issues learned from recent
epidemics. Int J Infect Dis 1996; 1:37-46. 
2. Snow J, Frost WH, Richardson BW. Snow on cholera.
New York. Commonwealth Fund; 1936.
3. Large epidemic of cholera-like disease in Bangladesh caused
by Vibrio cholerae O139 synonym Bengal. Cholera Working
Group, International Centre for Diarrheal Diseases Research,
Bangladesh. Lancet 1993; 342:387-90.
4. World health organization. Weekly epidemiological record
[Internet]. 2011. Available froms: http://www.who.int/wer/2006/
wer8131.pdf 
5. Zuckerman JN, Rombo L, Fisch A. The true burden and risk of
cholera: implications for prevention and control. Lancet Infect
Dis 2007; 7:521-30.
6. Griffith DC, Kelly-Hope LA, Miller MA. Review of reported
cholera outbreaks worldwide, 1995-2005. Am J Trop Med Hyg
2006; 75:973-7.
7. Pancharoen C, Niwattanakanjana N, Mekmullica J,
Chongsrisawat V. Hospital-based epidemiology of childhood
cholera: a 6-year review in a university hospital in Bangkok,
Thailand. J Med Assoc Thai 2004; 87:S59-61.
8. World health organization. Weekly epidemiological record.
26 March 2010 - 2011. Available from:  http://www.who.int/wer 
9. World Health Organization. Cholera factsheet. World Health
Organization: Geneva, 2010
10. World health organization. Weekly epidemiological record
[Internet]. 4 August 2006. Available from: http://www.who.int/wer/
2006/wer8131.pdf 
11. Ministry of Health Pakistan. Priority disease report 2006
[Internet]. Available from: http://www.statpak.gov.pk/fbs/
sites/default/files/social_statistics/health_statistics/priority_dis
ease_report.pd (accessed on 12th June, 2011 )
12. Afzal M. Population growth and economic development in
Pakistan. Open Demograph J 2009; 2:1-71.
13. Narain JP, Bhatia R. The challenge of communicable diseases
in the WHO South-East Asia Region. Bull World Health Organ
2010; 88:162.
14. Noor A, Akhem J, Ehtesham M, Xu W. Cholera in Pakistan.
Malmo Hogskola, Hasla Och Samhalle 2010; 10:205:6. 
15. World Health Organization. Global atlas of cholera [Internet].
2011. Available from: http://apps.who.int/globalatlas/dataQuery/
reportData.asp?rptType=1 
Epidemiolog, determinants and dynamics of cholera in Pakistan: gaps and prospects for future research
Journal of the College of Physicians and Surgeons Pakistan 2014, Vol. 24 (11): 855-860 859
16. Qazi MS, Ali M. Pakistan's health management information
system: health managers' perspectives. J Pak Med Assoc
2009; 59:10-4.
17. Rahim M, Kazi BM, Bile KM, Munir M, Khan AR. The impact of
the disease early warning system in responding to natural
disasters and conflict crises in Pakistan. East Mediterr Health
J 2010; 16:S114-21.
18. Abbas Z, Jafri S, Abid S, Khan H. Cholera admissions in adults
1989-1994: a hospital based study. J Pak Med Assoc 1995;
45:91-3.
19. Mohammad A. The global burden of cholera. Bull World Health
Organ 2012; 90:209-18.
20. Kitamura T. World health assembly agendas and trends of
international health issues for the last 43 years: analysis of
world health assembly agendas between 1970 and 2012.
Health Policy 2013; 110:198-206.
21. Alam M. Seasonal variation in bacterial pathogens isolated
from stool samples in Karachi, Pakistan. J Pak Med Assoc
2003; 53:125-9.
22. Shah MA. Genomic epidemiology of Vibrio cholerae o1
associated with floods, Pakistan, 2010. Emerg Infect Dis 2014;
20:13.
23. Abbas Z, Jafri S, Abid S, Khan H. Cholera admissions in adults
1989-1994: a hospital based study. J Pak Med Assoc 1995;
45:91-3.
24. Nizami SQ, Farooqui BJ. Cholera in children in Karachi from
1990 through 1995: a study of cases admitted to a tertiary care
hospital. J Pak Med Assoc 1998; 48:171-3.
25. Mahmood A. Changing antibiotic sensitivity pattern of Vibrio
cholerae o-1 isolates at a tertiary care hospital in Karachi.
J Coll Physicians Surg Pak 2000; 10:138-9.
26. Memon IA, Murtaza G. Drug sensitivity pattern of cholera in
children. J Pak Med Assoc 2002; 52347-8.
27. Jabeen K, Hasan R. Re-emergence of Vibrio cholerae O139 in
Pakistan: report from a tertiary care hospital. J Pak Med Assoc
2003; 53:335-8.
28. Ahmed H, Zaidi A. An outbreak of cholera in Karachi following
monsoon rains 2003. Infect Dis J 2003; 12:70-2.
29. Soomro AL, Junejo N. Vibrio cholerae in the environment.
J Coll Physicians Surg Pak 2004; 14:509-12.
30. Rafi S, Hussain A, Saeed W, Ali A, Khawaja SA. Changing
epidemiology and sensitivity pattern of Vibrio cholerae at
Rawalpindi. Pak J Med Sci 2004; 20:357-60.
31. Jabeen K, Zafar A, Hasan R. Increased isolation of Vibrio
cholerae O1 serotypes Inaba over serotypes Ogawa in
Pakistan. East Mediterr Health J 2008; 14:564-70.
32. Shams R, Hussain S, Khursheed S. Susceptibility pattern of
Vibrio cholerae: experience at PIMS. Ann Pak Inst Med Sci
2005; 1:62-5.
33. Pirkani GS, Babar A, Rasool G, Iqbal M, Jogezai E, Nizamud
Din. Waterborne outbreak of Vibrio cholerae 01 Ogawa.
Professional Med J 2005; 12:247-50.
34. Lodhi M, Munir T, Karamat K. Dehydrating diarrhea in children
due to Vibrio cholerae. Pak Armed Forces Med J 2006;
56:50-5.
35. Hannan A, Raja M, Arshad MU, Absar M. Gastro of Mirpur
Khas (Sindh) is resolved. J Ayub Med Coll Abbottabad 2008;
20:10-2.
36. Tariq M, Memon M, Jafferani A, Shoukat S, Gowani SA, Nusrat
R, et al. Massive fluid requirements and an unusual
BUN/creatinine ratio for pre-renal failure in patients with
cholera. PLoS One 2009; 4:e7552.
37. Babar A, Kapoor C, Iqbal M. Vibrio cholerae. Professional Med
J 2009; 16:380-3.
38. Jabeen K, Siddiqui J, Zafar A, Shakoor S, Ali N, Zaidi AK.
Vibrio cholerae O1 bacteremia in Pakistan: analysis of eight
cases. Trans R Soc Trop Med Hyg 2010; 104:563-5. 
39. Schaetti C, Khatib AM, Ali SM, Hutubessy R, Chaignat CL,
Weiss MG. Social and cultural features of cholera and
shigellosis in peri-urban and rural communities of Zanzibar.
BMC Infect Dis 2010; 26:339.
40. Bezirtzoglou C, Dekas K, Charvalos E. Climate changes,
environment and infection: Facts, scenarios and growing
awareness from the public health community within Europe.
Anaerobe 2011; 17:337-40.
41. Chan NY, Ebi KL, Smith F, Wilson TF, Smith AE. An integrated
assessment framework for climate change and infectious
diseases. Environ Health Perspect 1999; 107:329-37.
42. Eisenberg JN, Desai MA, Levy K, Bates SJ, Liang S, Naumoff
K, et al. Scott JC. Environmental determinants of infectious
disease: a framework for tracking causal links and guiding
public health research. Environ Health Perspect 2007;
115:1216-23.
43. Alirol E, Getaz L, Stoll B, Chappuis F, Loutan L. Urbanization
and infectious diseases in a globalised world. Lancet Infect Dis
2011; 11:131-4.
44. Siddiqui FJ, Bhutto NS, Von Seidlein L, Khurram I, Rasool S,
Ali M, et al. Consecutive outbreaks of Vibrio cholerae O139
and V. cholerae O1 cholera in a fishing village near Karachi,
Pakistan. Trans R Soc Trop Med Hyg 2006; 100:476-82.
45. Alam M, Munir G, Akhtar N, Akhtar A, Akhtar S, Zafar A.
Seasonality and species of Vibrio cholerae in Karachi,
Pakistan. Trop Doct 2004; 34:253-4.
Maliha Naseer and Syed Tanzil Jamali
860 Journal of the College of Physicians and Surgeons Pakistan 2014, Vol. 24 (11): 855-860
